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3 <110> APPLICANT: Osteryoung, Katherine W. 

4 Vitha, Stanislav 

5 Koksharova, Olga A, 

6 ' Gao, Kongo 

8 <120> TITLE OF INVENTION: Plastid Division and Related Genes and Proteins, and Methods 



9 Use 
11 <130> FILE REFERENCE: MSU-08153 

13 <140> CURRENT APPLICATION NUMBER: 10/600, 070B 

14 <141> CURRENT FILING DATE: 2003-06-20 
16 <160> NUMBER OF SEQ ID NOS : 208 

18 <170> SOFTWARE: Patentin version 3.3 

20 <210> SEQ ID NO: 1 

21 <211> LENGTH: 2406 

22 <212> TYPE: DNA 

23 <213> ORGANISM: Arabidopsis thaliana 

25 <400> SEQUENCE: 1 

26 atggaagctc tgagtcacgt cggcattggt ctctccccat tccaattatg ccgattacca 60 
28 ccggcgacga caaagctccg acgtagccac aacacctcta caactatctg ctccgccagc 12 0 
30 aaatgggccg accgtcttct ctccgacttc aatttcacct ccgattcctc ctcctcctcc 180 
32 ttcgccaccg ccaccaccac cgccactctc gtctctctgc caccatctat tgatcgtccc 240 
34 gaacgccacg tccccatccc cattgatttc taccaggtat taggagctca aacacatttc 300 
36 ttaaccgatg gaatcagaag agcattcgaa gctagggttt cgaaaccgcc gcaattcggt 3 60 
38 ttcagcgacg acgctttaat cagccggaga cagattcttc aagctgcttg cgaaactctg 42 0 
40 tctaatcctc ggtctagaag agagtacaat gaaggtcttc ttgatgatga agaagctaca 480 
42 gtcatcactg atgttccttg ggataaggtt cctggggctc tctgtgtatt gcaagaaggt 540 
44 ggtgagactg agatagttct tcgggttggt gaggctctgc ttaaggagag gttgcctaag 600 
46 tcgtttaagc aagatgtggt tttagttatg gcgcttgcgt ttctcgatgt ctcgagggat 660 
48 gctatggcat tggatccacc tgattttatt actggttatg agtttgttga ggaagctttg 720 
50 aagcttttac aggaggaagg agcaagtagc cttgcaccgg atttacgtgc acaaattgat 780 
52 gagactttgg aagagatcac tccgcgttat gtcttggagc tacttggctt accgcttggt 840 
54 gatgattacg ctgcgaaaag actaaatggt ttaagcggtg tgcggaatat tttgtggtct 900 
56 gttggaggag gtggagcatc agctcttgtt gggggtttga cccgtgagaa gtttatgaat 960 
58 gaggcgtttt tacgaatgac agctgctgag caggttgatc tttttgtagc taccccaagc 1020 
60 aatattccag cagagtcatt tgaagtttac gaagttgcac ttgctcttgt ggctcaagct 1080 
62 tttattggta agaagccaca ccttttacag gatgctgata agcaattcca gcaacttcag 1140 
64 caggctaagg taatggctat ggagattcct gcgatgttgt atgatacacg gaataattgg 12 00 
66 gagatagact tcggtctaga aaggggactc tgtgcactgc ttataggcaa agttgatgaa 1260 
68 tgccgtatgt ggttgggctt agacagtgag gattcacaat ataggaatcc agctattgtg 1320 
70 gagtttgttt tggagaattc aaatcgtgat gacaatgatg atctccctgg actatgcaaa 13 80 
72 ttgttggaaa cctggttggc aggggttgtc tttcctaggt tcagagacac caaagataaa 1440 
74 aaatttaaac tcggggacta ctatgatgat cctatggttt tgagttactt ggaaagagtg 1500 
76 gaggtagttc agggttctcc tttagctgct gctgcaacta tggcaaggat tggagccgag 1560 
78 catgtgaaag ctagtgctat gcaggcactg cagaaagttt ttccttcccg ctatacagat 1620 
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80 agaaactcgg ctgaacccaa ggatgtgcaa gagacagtgt ttagtgtaga tcctgttggt 1680 

82 aacaatgtag gccgtgatgg tgagcctggt gtctttattg cagaagctgt aagaccctct 174 0 

84 gaaaactttg aaactaatga ttatgcaatt cgagctgggg tctcagagag tagcgttgat 1800 

86 gaaactactg ttgaaatgtc cgttgctgat atgttaaagg aggcaagtgt gaagatccta 1860 

88 gctgctggtg tggcaattgg actgatttca ctgttcagcc agaagtattt tcttaaaagc 1920 

90 agctcatctt ttcaacgcaa ggatatggtt tcttctatgg aatctgatgt cgctaccata 1980 

92 gggtcagtca gagctgacga ttcagaagca cttcccagaa tggatgctag gactgcagag 2040 

94 aatatagtat ccaagtggca gaagattaag tctctggctt ttgggcctga tcaccgcata 2100 

96 gaaatgttac cagaggtttt ggatgggcga atgctgaaga tttggactga cagagcagct 2160 

98 gaaactgcgc agcttgggtt ggtttatgat tatacactgt tgaaactatc tgttgacagt 2220 
100 gtgacagtct cagcagatgg aacccgtgct ctggtggaag caactctgga ggagtctgct 2280 
102 tgtctatctg atttggttca tccagaaaac aatgctactg atgtcagaac ctacacaaca 2340 
104 agatacgaag ttttctggtc caagtcaggg tggaaaatca ctgaaggctc tgttcttgca 2400 
106 tcataa 2406 

109 <210> SEQ ID NO: 2 

110 <211> LENGTH: 801 

111 <212> TYPE: PRT 

112 <213> ORGANISM: Arabidopsis thaliana 

114 <400> SEQUENCE: 2 
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176 Lys Leu Leu Gin Glu Glu Gly Ala Ser Ser Leu Ala Pro Asp Leu Arg 

177 245 250 255 

180 Ala Gin lie Asp Glu Thr Leu Glu Glu lie Thr Pro Arg Tyr Val Leu 

181 260 265 270 

184 Glu Leu Leu Gly Leu Pro Leu Gly Asp Asp Tyr Ala Ala Lys Arg Leu 

185 275 280 285 

188 Asn Gly Leu Ser Gly Val Arg Asn lie Leu Trp Ser Val Gly Gly Gly 

189 290 295 300 

192 Gly Ala Ser Ala Leu Val Gly Gly Leu Thr Arg Glu Lys Phe Met Asn 

193 305 310 315 320 

196 Glu Ala Phe Leu Arg Met Thr Ala Ala Glu Gin Val Asp Leu Phe Val 

197 325 330 335 

200 Ala Thr Pro Ser Asn lie Pro Ala Glu Ser Phe Glu Val Tyr Glu Val 

201 340 345 350 

204 Ala Leu Ala Leu Val Ala Gin Ala Phe lie Gly Lys Lys Pro His Leu 

205 355 360 365 

208 Leu Gin Asp Ala Asp Lys Gin Phe Gin Gin Leu Gin Gin Ala Lys Val 

209 370 375 380 

212 Met Ala Met Glu lie Pro Ala Met Leu Tyr Asp Thr Arg Asn Asn Trp 

213 385 390 395 400 

216 Glu lie Asp Phe Gly Leu Glu Arg Gly Leu Cys Ala Leu Leu lie Gly 

217 405 410 415 

220 Lys Val Asp Glu Cys Arg Met Trp Leu Gly Leu Asp Ser Glu Asp Ser 

221 420 425 430 

224 Gin Tyr Arg Asn Pro Ala lie Val Glu Phe Val Leu Glu Asn Ser Asn 

225 435 440 445 

22 8 Arg Asp Asp Asn Asp Asp Leu Pro Gly Leu Cys Lys Leu Leu Glu Thr 
229 450 455 460 

232 Trp Leu Ala Gly Val Val Phe Pro Arg Phe Arg Asp Thr Lys Asp Lys 

233 465 470 475 480 

236 Lys Phe Lys Leu Gly Asp Tyr Tyr Asp Asp Pro Met Val Leu Ser Tyr 

237 485 490 495 

24 0 Leu Glu Arg Val Glu Val Val Gin Gly Ser Pro Leu Ala Ala Ala Ala 
241 500 505 510 

244 Thr Met Ala Arg lie Gly Ala Glu His Val Lys Ala Ser Ala Met Gin 

245 515 520 525 

248 Ala Leu Gin Lys Val Phe Pro Ser Arg Tyr Thr Asp Arg Asn Ser Ala 

249 530 535 540 

252 Glu Pro Lys Asp Val Gin Glu Thr Val Phe Ser Val Asp Pro Val Gly 

253 545 550 555 560 

256 Asn Asn Val Gly Arg Asp Gly Glu Pro Gly Val Phe lie Ala Glu Ala 

257 565 570 ' 575 

260 Val Arg Pro Ser Glu Asn Phe Glu Thr Asn Asp Tyr Ala lie Arg Ala 

261 580 585 590 

264 Gly Val Ser Glu Ser Ser Val Asp Glu Thr Thr Val Glu Met Ser Val 

265 595 600 605 

268 Ala Asp Met Leu Lys Glu Ala Ser Val Lys lie Leu Ala Ala Gly Val 

269 610 615 620 

272 Ala He Gly Leu He Ser Leu Phe Ser Gin Lys Tyr Phe Leu Lys Ser 
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326 tgttctgcat taaggagaat acaattataa gcaatttgtc ttgatttcaa 

328 cttggctata ggattcattg gctctgtttg cttttacatt tacatgtcat 

330 aattttacac atttcagttg gatgttaaga aaagagaggg aattgatggg 

332 tttaaacttt aaagtagtca agaattaagt cattggttta ctgttgctct 

334 aatgaaggca actccaacgg ttcttaggtg gaatagatta tttagacgat 

336 aaagtccgtg gcgactgtaa catcatagat tgttttttat ttttttcagt 

338 gttttttgat ttaacttata ctactcaaaa tcaaaattcc ataaacccta 

340 cagtctcttc aatatgtaaa acagaacaaa gtttttgtag tagcctaaaa 

342 atggaagctc tgagtcacgt cggcattggt ctctccccat tccaattatg 

344 ccggcgacga caaagctccg acgtagccac aacacctcta caactatctg 

346 aaatgggccg accgtcttct ctccgacttc aatttcacct ccgattcctc 

348 ttcgccaccg ccaccaccac cgccactctc gtctctctgc caccatctat 

350 gaacgccacg tccccatccc cattgatttc taccaggtat taggagctca 

352 ttaaccgatg gaatcagaag agcattcgaa gctagggttt cgaaaccgcc 

354 ttcagcgacg acgctttaat cagccggaga cagattcttc aagctgcttg 

356 tctaatcctc ggtctagaag agagtacaat gaaggtcttc ttgatgatga 

358 gtcatcactg atgttccttg ggataaggta atttcgattt cggaataata 

360 gttttaattt catgaattgg ataaaggaag gaacttttat ctagtgaagg 

362 tctctgtgta ttgcaagaag gtggtgagac tgagatagtt cttcgggttg 

364 gcttaaggag aggttgccta agtcgtttaa gcaagatgtg gttttagtta 

366 gtttctcgat gtctcgaggg atgctatggc attggatcca cctgatttta 

368 tgagtttgtt gaggaagctt tgaagctttt acaggtagtt tgacttgctt 



caagattttg 60 

aatagtttcg 120 

gttttgtggg 180 

atatgtgtaa 240 

ttaacatcat 300 

agctggtgat 360 

gacgaccaaa 420 

agacactccc 480 

ccgattacca 540 

ctccgccagc 600 

ctcctcctcc 660 

tgatcgtccc 720 

aacacatttc 780 

gcaattcggt 840 

cgaaactctg 900 

agaagctaca 960 

aagtttcttc 1020 

ttcctggggc 1080 

gtgaggctct 1140 

tggcgcttgc 1200 

ttactggtta 1260 

tggtaatttg 1320 
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370 acgagcgttg gctttataag aactttcttg atttgatact ttgttattga gtcttgtgta 1380 

372 ggaggaagga gcaagtagcc ttgcaccgga tttacgtgca caaattgatg agactttgga 1440 

374 agagatcact ccgcgttatg tcttggagct acttggctta ccgcttggtg atgattacgc 1500 

376 tgcgaaaaga ctaaatggtt taagcggtgt gcggaatatt ttgtggtctg ttggaggagg 1560 

378 tggagcatca gctcttgttg ggggtttgac ccgtgagaag tttatgaatg aggcgttttt 1620 

380 acgaatgaca gctgctgagc aggtatacag tttagatacc tttttttaat ttctttagca 1680 

382 tgatataact ttaggtttct cattttaatg tatgttgtgt ggtaggttga tctttttgta 1740 

384 gctaccccaa gcaatattcc agcagagtca tttgaagttt acgaagttgc acttgctctt 1800 

386 gtggctcaag cttttattgg taagaagcca caccttttac aggatgctga taagcaattc 1860 

388 cagcaacttc agcaggctaa ggtaatggct atggagattc ctgcgatgtt gtatgataca 1920 

3 90 cggaataatt gggagataga cttcggtcta gaaaggggac tctgtgcact gcttataggc 1980 

3 92 aaagttgatg aatgccgtat gtggttgggc ttagacagtg aggattcaca atataggaat 2040 

3 94 ccagctattg tggagtttgt tttggagaat tcaaatcgtg atgacaatga tgatctccct 2100 

396 ggactatgca aattgttgga aacctggttg gcaggggttg tctttcctag gttcagagac 2160 

398 accaaagata aaaaatttaa actcggggac tactatgatg atcctatggt tttgagttac 2220 

■400 ttggaaagag tggaggtagt tcagggttct cctttagctg ctgctgcaac tatggcaagg 2280 

402 attggagccg agcatgtgaa agctagtgct atgcaggcac tgcagaaagt ttttccttcc 2340 

404 cgctatacag atagaaactc ggctgaaccc aaggatgtgc aagagacagt gtttagtgta 2400 

406 gatcctgttg gtaacaatgt aggccgtgat ggtgagcctg gtgtctttat tgcagaagct 2460 

408 gtaagaccct ctgaaaactt tgaaactaat gattatgcaa ttcgagctgg ggtctcagag 2520 

410 agtagcgttg atgaaactac tgttgaaatg tccgttgctg atatgttaaa ggaggcaagt 2580 

412 gtgaagatcc tagctgctgg tgtggcaatt ggactgattt cactgttcag ccagaagtat 2640 

414 tttcttaaaa gcagctcatc ttttcaacgc aaggatatgg tttcttctat ggaatctgat 2700 

416 gtcgctacca taggtatgat taaatgatgc aattttcata tatctgcatt gctcaaaata 2760 

418 tgcttgtttt gtgagctaag aacatagttc ccacttaata catgtcccaa aagttgtacc 2820 

420 aagattaaca agttgctgag taaatttcac taattatgct gcttgaattt tttgatcaaa 2880 

422 ctgtagacag aaatgtaaat ttcactctca acatttctgt ttagaataac gtaggattag 2940 

424 agattgcctt agtgtggctt tgtccaactt ttctttcctt gatttttttc ttttcgattt 3000 

42 6 agggtcagtc agagctgacg attcagaagc acttcccaga atggatgcta ggactgcaga 3060 

428 gaatatagta tccaagtggc agaagattaa gtctctggct tttgggcctg atcaccgcat 3120 

430 agaaatgtta ccagaggtga gggaataaat ctacaattca atcaattgtg tgaaaactgt 3180 

432 tggacatgat tatagtctgg tgccttgttt gattctgtta tttataggtt ttggatgggc 3240 

434 gaatgctgaa gatttggact gacagagcag ctgaaactgc gcagcttggg ttggtttatg 3300 

436 attatacact gttgaaacta tctgttgaca gtgtgacagt ctcagcagat ggaacccgtg 3360 

438 ctctggtgga agcaactctg gaggagtctg cttgtctatc tgatttggtt catccagaaa 3420 

440 acaatgctac tgatgtcaga acctacacaa caagatacga agttttctgg tccaagtcag 3480 

442 ggtggaaaat cactgaaggc tctgttcttg catcataata tactcatatg tagcatgtct 3540 

444 gagcttgcga gattctcttt gttctgtaaa ttctptctct aagttagtgt ttataaatga 3600 

446 acacaaaaaa attaacgttc ttggcacacc cttttccttg atctaaacta taacataagg 3660 

448 gctacaa 3667 

451 <210> SEQ ID NO: 4 

452 <211> LENGTH: 2469 

453 <212> TYPE: DNA 

454 <213> ORGANISM: Synechococcus PCC7942 

456 <400> SEQUENCE: 4 

457 cttgccgact aaaggctaag catcgccatt ccttagatta aagcagtctg tcggcggcgc 60 
459 tgtgccggtt aacaccagtc tgtcgctgac agcggtgcct ttctggggct tgcctgtggg 120 
461 gcgagtaacc gatcgctggg ataagagttg gtgcttctgg ctctcaagaa tagggttttc 180 
463 cgtcgcgtat tcccgatcac atccccctgt gtctgctacg gagataacgc cgatcactca 240 
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Please Note; 

Use o£ n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields o£ each sequence which presents at least one n or Xaa. 



Seq#:132, 


' N 


Pes. 


127,520,541 


Seq#:140 


• N 


Pos. 


113 


Seq#:144 


N 


Pos . 


144, 301 


Seq#:146 


• N 


Pos . 


11, 12, 14,65, 88 


Seq#:147 


' N 


Pos. 


13, 516 


Seq#:174 


• N 


Pos . 


22,451,471,483,484,487,489,490 


Seq#:175 


• N 


Pos . 


528,536,540 


Seq#:182 


' N 


Pos. 


6, 16 


Seq#:184 


• N 


Pos. 


21 


Seq#:198 


■ N 


Pos. 


608,656 


Seq#:199 


• N 


Pos . 


646 


Seq#:201 


• N 


Pos. 


609 


Seq#:207 


' Xaa Pos 


2,3,5,7 
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PATENT APPLICATION: US/10/600, 070B TIME: 11:20:11 



Input Set : A:\08153.ST25.txt 

Output Set: N:\CRF4\08202005\J600070B.raw 



skipped Sequence, : Sequence Id (8) SEQUENCE 
used, for SEQ ID#:132 after pos.:120 



:814 M:300 W: (50) Intentionally 
:7840 M:341 W: (46) "n" or "Xaa" 
:341 Repeated in SeqNo=132 
:8026 M:341 W: (46) "n" or "Xaa" 
:8125 M:341 W: (46) "n" or "Xaa" 
:341 Repeated in SeqNo=144 
:8186 M:341 W: (46) "n" or 
:341 Repeated in SeqNo=146 
:8226 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:147 after pos 
:341 Repeated in SeqNo-147 
:11286 M:341 W 



used, for SEQ ID#:140 after pos.: 60 
used, for SEQ ID#:144 after pos.: 120 

"Xaa" used, for SEQ ID#:146 after pos.:0 



:341 Repeated in SeqNo=174 



:11343 M:341 W 

:11505 M:341 W 

:11559 M:341 W 

:13254 M:341 W 

:13291 M:341 W 

:13359 M:341 W 

:13585 M:341 W 



(46) "n" or "Xaa" used, for SEQ ID#:174 after pos.:0 



(46) 
(46) 
(46) 
(46) 
(46) 
(46) 
(46) 



"n" 
"n" 
"n" 
"n" 
"n" 



or "Xaa" 

or "Xaa" 

or "Xaa" 

or "Xaa" 

or "Xaa" 



"n" or "Xaa" 
"n" or "Xaa" 



used, 
used, 
used, 
used, 
used, 
used, 
used. 



for SEQ ID#: 
for SEQ ID#: 
for SEQ ID#: 
for SEQ ID#: 
for SEQ ID#: 
for SEQ ID#: 
for SEQ ID#; 



175 
182 
184 
198 
199 
201 
207 



after pos. 
after pos. 
after pos, 
after pos , 
after pos. 
after pos. 
after pos. 



:480 

:0 

:0 

:600 
:600 
:600 
:0 
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